
C0K)3 COBETCHHX 

C0UHA/1HCTWMECHHX 

PECny6/lHH 



TOCyilAPCTBEHHblPl HGMHTET CCCP 

no ae/iam m30BPEtehmm m othpwth^ 



SU„„ 1 1 58400 



U9) X-^V/ (11) 

4(5U B 60 M 3/00 



OriMCAHME M30BPETEHMfl 

K ABTOPCKOMY CBMAETEflbCTBy 



(21) 3291910/24-1 ! 

(22) 15.05.81 

(46) 30.05.85. Bk>ji. N? 20 
(72) O. H. Hobhkob 

(71) Ypa/ibCKoe OTacneHHe Bcecoio3Horo op- 
AeHa TpyAOBoro Kp actio ro 3h3M(?hm Haymio- 
HccjieiiOBarejibCKOro HHCTmyra >«ejie3iioAopo>K- 
Moro rpaHcnopTa 

(53) 621.331:621.311(088.8) 

(56) AeTopcKoe CBHAeTejibCTBO CCCP 
J* 7IJ0842. kji. B 60 M 3/00, 1978. 

(54) (57) CHCTEMA 3J1EKTP0CHA6>KE- 
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JlOPOr nOCTO^HHOrO TOKA. coAcprca- 
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npeo6pa3oeaTeAH, oahh iioaioc kotopwx co- 
eamieH c pejibcaMH, a Apyrofi qepe3 BbiK-niOMa- 

TeriH _ c KOllTaKTIIOH ceTblO, AOIlOAHHTeAbHblH 

npoBOfl, noABeuienHWH Mcpe3 H30AflTopbi Ha 
onopax KOHTaKTHOM cctm, oTcacbiBaromHe TpaHC- 

$OpMaTOpbl f OAMH KOIieU nepBHMHOM oCmotkh 

KawAoro H3 kotopux Mepe3 KOHAeHcaTop noA- 
KJiioMeH k KOHtaKTiiOMy nposoAy. a BTOpHMIlOH- 
k AonanHHTenbHOMy npoBoay, npHMCM ApyrHC 

KOHUU TOfl H ApyrOH 06MOTOK nOAKAIOMeHbl 

k peAbcy. h nepeMbiHKH, cocAHHHioiuHe Aonon- 

HMTeAbHblH JlpOBOAC peAbCaMH, OTAUHQtOt^QRCH 
TCM, C ueAblO nOBbllueHMH H3AOKH0CTM, 

OHa CHa6>KeHa oaokom KOMMyTauwM, hmcioiuhm 
koiitokt curHaAbHoro p^ne KpacHoro orHH ese 
To^opa, BKJiioMeHHbiH nep^3 AByxnoAiociuiK b 
pa3pwB nepeMbmKH. 
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I l3O6|H'T0MIIO DrilOOIITOH K 3JCK TfHit'lKlO- 

JKCHRK) 3.icKTpono.iiui>KHoro VXKTiina. 

Ue.lh M306pCTtM«MH — MORN MICH HO H3AO/K- 
HOCTH CHCTOMbl. 

Ha MepTOnc ripuBCAOHn HpnHUiinna.ibiiaH 

CXCMa CHCTCMbl. 5 

CiicTeMa 3ACKTpoena6>KeiiHR sacktphmo- 

CKHX M<eA03HKIX AOpOT nOCTOHHHOrO T0K3 

coAepwiiT ycTaiioB.ieiiiiue na rnroBbix iioa- 
CTamutRx npeo6pa30BaTe^iH 1. oahh moaioc 
KOTOpux coeAHHeii c peAbeaMH 2. a Apyrofi 10 
Mepea BbiKAioMaTCAH 3 — c KOirraKTiioH ccTbio 4, 

AOnOJlHHTCJI bHblH fipOBOA 5. noABemeHHbiH 
PC3 H30ART0pbl 6 113 OHOpaX 7 K0HT3KTH0H 

cetH 4, oTcacbiBaramne Tpanc^opMaTopu 8. 

_0 AH H _KO HCU nCpBH4H OH oGMOTK H Ka >K AOrO 113 

KOTopwx Mene3 KoiiAeHcaTop "9 hoAKAioMCH 15 

K KOHTSKTHOMy npoBOAy, a BTOpHmiOH — K AO- 

noAHHTCAbiiOMy npouoAy 5, npuMOM Apyrnc 

KOHUbl TOM It ApyrOH O6M0TCK nOAKAK)«iei«bl 

k peAbcy 2, it nepcMWMKH 10. eoeAHUHioiiiHc 

AOnOAHHTCAbHblH npOBOA 5 C pOAbC3 MM 2. Cut- 

TeMa citaGwcua 6aokom 1 1 KOMMyTaunn c koh- 20 

T3KTOM II.!. MMCIOIUHM KOHT3KT CliniaAbHOrO 

peine KpacHoro onia cBeTO(J>opa 12. HKAiOMeH - 
HbiH Mepe3 AByxno.iiociiHK 13 b paapwe ncpe- 

MblMKH 10. 

Chctcm3 paCoTacT r/.cAyiomHM o6pa30M. 25 

IlpH OTCyTCTBHH 3AO.KTpOnOABH>KHOrO CO- 

CTasa 14 (3. n. c.) Ha MOKnoAcraHUHomiofi 
3one b peACHMbix uiKa^ax 15 ee cBeTO<}>opoB 12 
b cHrHaAbHOM GAOKe 16 peAe >KCAToro ortiR 
m pcjic 3CAeuoro ohih B036y >ka6hm m pa3MbiKaio- 

UXHMH KOHTa KT3 Mil I 7 II 18 pt?Ae )KCATOrO OHIH 3 q 

pa30MKnyTu uciih MHTaHHH jiaMribi l9Kpacnoro 

OrHH H UCIIH IIHT3HHH K3Ty UJCK 6AOK3 II KOM - 

MyrauHH.c koht3ktom I I.I. HpH stom ii a bccx 

CBeTO(})OpaX 123TOH MOKnOACT3HltHOHHOH 30Hbi 
rOpHT p33pCIUaiOUlHH OrOHb (>KCATblH. 3eAeHblH) 

h uenH bccx ce nepeMbiMen 10 pa30MKnyTbi 3a- 35 

MblKatOUlMMM KOMTaKTa.MH O.IOKa II KOMMV* 
T3UHH. 

rio KOIITaKTHOH CCTH 4 30llbl npOTCK3CT TOK 
rapMOHHK, oGyCAOBACHMLlft p33H0CTbK> hx na- 
lipfl)keHMH Iia CMe>KHblX IIOACTailUHRX 30HU. 

Pa3HOCTL ;ianpn^c:niH co3A2ctc« OMOT 40 
pajHOH Ha ip y.JKii Ha 30tiax. CMe>KHbix c pac 

CMaTpilBaCMOH 30H0M. Ho AOIIO A II 1 1 TOA Ml O M V 

nponoAy 5 upoieKacT tok noa achctbiiom pa.v 

HOCTH tiaiipHJKeimft RTOpHMHUX oGmotok ot 

cacflBatoiunx TpanofxDpMaropoB 8 cmokhux 
noACTamiHH. 3th oGj tok3 hmcwt painty m iuvih- 4 5 

MHIiy It ItaXOARTCH II lipOTHBO(}>a3C. TaKHM 

o6pa30M o6ecnc'iHnacTCR KOMnciieauiiH Mcmaio- 
uicro d.iii)iiiiim Tsirouoft ccth. 

IlpH IIOHI1A0HHH HA MC>KMOACTaHUHO!IHOH 

3one 3. ii. c. 14 ii novYiCAyiomeM cro nopcMomo- 

HHil TOK rapMOHHK, RpOTCKaiOIUHH MO KOHTaKT- 50 
HOH CCTH 4. MCHHCT BCAHMHHV H Hail pa II.IOII 110. 

TaK Kan 3a\tbiKacTCH Mopc.i 3. n. c. II. IV.m 
noRRniumiMCM iia Mo:-KiioACTattuiit)iuii)ii .who 
3. ii. e. I I tamiNKioT oahii ce G.iok vmactdk 
riVTit. to ii iiihaij^y 15 cHCT(Kf..ipa l2,orpa>KAaHi- 55 
more *ii»T Took yiacioK. po.io :-kimtohi onoi 
h po.io :uvii'iioro onin o6i»ot«»mo!ii.i. 1 1 pi* h«»m 

pa i.MlilK:iKHIIIIC MHtKiKTM I" II IS \U\W .-M'.i 



Mi 
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into on hi jiiMKiiynj n iioa;ihjt nanpH)«cnHo 
AiiMiiy 19 Kpaoiioro orn« cnoToqbopa 12 m iia 
KaryiiiKV C.ioKa I I komm ^tbhh h. Ha stom cbc- 
To<|>opo 12 ropitT KpaciibiA oroiib h KOHTaKT 
III 6aok3 II KOMMyTaumi 3aMbiK.acT uenb 

IICpCMblHKH 10, liaXOARIUCHCR OKOAO 3T0rO CBe* 

ro(Jx>pa 12. 

ECAH 3. II. C. C IIOC3AOM 3ahMMaCT AB3 
CA0K3 — yM3CTK3. TO B HIKS^aX 15 CBeTO(|X>pOB 

12, orpawAaiouutx 3nt y^acTKH nyTH, pene 
weAToro oritR n pcac 3eAeHoro orn« o6ecTO- 
MCiibi it Mepc3 pa3MbtKaiouiHe 17 h 18 koht3 ktw 
peAe >K0AToro onifl noAaeTCR nanpR>KeHMe 
iia AaMnw 19 Kpaenoro onm ooohx cBeT0<})0- 

pOB 12 H Ha K3TY UIKH KOM MyTaUHOHH WX AByX- 

noAJOciiiiKOB 13 ncpeMWMeK 10 y 3thx cbpto- 
(})opoB: B pe3yAbTaTe 3Toro H3 AByx cbcto<|)0--- 
pax ropHT k paciiuH oroHb m uenH pacnoAOJKeit* 
iibix R03AC 3thx CBCTO(J)opoB 12 nepeMbmeK 10 
3aMKiiyTbi. 

Bcacactbhc 33MiiiK3iiHR . uencH nepeMU- 

'ICK 10 TOK B AOMOA HHTCA bHOM npOBOAC 5 MCHR- 

ct BOAitMHiiy it iianpaBACHMe h CHoaa paBeH 
ho BCAHMiiiie it npoTH oonaio>K(iJi no (|)33e TOKy 
rapMOHHK KoiiTaKTHOH ccth. mcm o6ecncMHBa- 
ctcr KOMnencauHfl npit h3Ahmhh 3. n. c. 14 Ha 

MC>KIIOACTailUHOHHOM 30He. 

B T3K0M COCTOHHHH CHCTeNta 3ACKTpOClia6- 

meitMR itaxoAHTCH b TeMeniie bpcmchh, noKa 
3. n. c. 14 nepcMemaercR, b cipeAeAax oahhx 
h Tex >Ke Gaokob— yMacTKOB nyTH. 

Ilpit nepexoAC 3. n, c. I 4 c oahoto 6aok3 — 
yMacTKa iia ApyroH npoMcxuAHT cAeAywmne 
H3M0HCHHR. B niKa(})y 1 6 cBeTocfopa 12, orpa>K- 
Aaiomero nepBi»iH 6aok— y^acTOK, cuanaAa 
cpaGaTUBaeT peAC meAToro othr, 33TeM no 
Mepe yAaAOHHH 3. n. c. 14 cpaGaTbiBaer peAe 
3C.ieHoro orHR. npit cpaGaTbiBa hhh peAe >KeA- 
Toro or hr CHHMacTCR itanpRweiiMR c asmru 19 
KpacHoro onm m 0Ha noTyxseT h noAacTCR Ha- 
iipR)KeiiHe na AaMiiy 20 >KeAToro othm h OHa 
3aropaeTCR. ripn cpa6aTbiBaHHH peAe 3eAeHoro 
oihr c a a m n bi 20 we.iToro oniR nanpR>KeHite 
ciiHwaeTCR h nocTynacT na AaMny 21 se.ienoro 
orsm. Aav.na 20 noVyxaer, jiaMna 21 3aropaeTCR. 
Uuc.io cpa6arbiBaHHR peAe weAToro omfl chh* 
m acTCR HaupRweitue c KaTyuiKii 6aok3 II kom- 
mvt3uhh it cro KOHTaKT I I.I paapbiBaeT uenb 

IIOpCMtUMKH 10, KOTOpaR VCTaHOBvieHa B03Ae 

nopBorocBeToi|)opa 12. na kotopom 3arop3eTCR 

>Kt*ATUH 0! C)MI>. 

B iiiKa(J)y CH0TOt})opa, orpa>K Aaiomero bto- 
pofi 6aok— yqacTOK ii>th. na KOtopun Bbte3)Ka- 
er 3. n r. 14, oTiiaAaeT peAe >KeAToro othr. 
hah OTiiaAaKvr po.io >KeAToro oritR h peAe 3e.ie- 
HorooriiH. U nopooM CAyqae CHHMaeTCR HanpR- 
>KOIIHe c Aawiibi 20 MCAToro othr, BO BTOpOM — 
c AaMiibi 21 30Aenoro othr. Ha Aasiny 19 npac- 
Horn onm luuaoTCR nanpR)KeHHe, ona 3aropa- 

OIOH H OAIH>HpOMOHHO cpa6aTUBaeT 6aok II 
KOMMyTaUIIH It 3JlMNKaeT KOHTa KTOM I 1.1 UCIIb 
IIOpCMIJ'IKH 10. paCIiaiOJKeilHOH OKOAO CBCTO- 

*J>op;i . h;i KoropoM KiropaeTCR KpacmjH oroiib. 
\\ po.iy.iiii'aic iiopoKAK>MeimH u uomhx 

Iti'pOMIJ'IOK IU«MH liaOfOR H.t.MOHOIIHO HO.III'IH- 
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Hbi ii tha3n TOKfi aono/imiTc.iMioio npmioaa 5. 

KOropuC COOTBCTCTByiOT 113 Ml" MO M1IWM OC.IHMHHbl 

h (ha3bi tok3 rapMomiK b kohth kthoh CCTM 4, 
npOHCXOAfllUMM BCJieACTBIlO nepeMCweHHH 
* n c. 14 no McwnoACTauuiioiiiiofl 3011c. 

TdKHM 06p330M, npH ABHWCIIHH 3. n. C. 14 M 

pacnoJio)KeHMM ero b ;ik>6om tomkc mokiioa- 



CTilHUMOIIMOM 30IIW TOK MipMOIIMK KOHT 3 KTIIOM 

coth 4 ii tok AOiioiiiiiTCibiiuro iipoiio.ia 5 pamihi 
no DiMiiMiuic h npoTMnoiio^owHN no ij>a3e. 
b pe3y^^T3Te Bioro ManuiTiiuc no*™ o6ohx 
tokod KOMncHciipyioT Apyr Apyra h b uennx 

CBH3II HOMexa OT KOHTaKTHOH r CT II MC 803HH- 

KacT. 



C0CT3BMTP.1b B. KOM^TKOB 

BHHIinH rocyaapcTBCHHoro KOXMreia -U.P 
no Af-iaM MioftpoTCima m o-kputhh 
11.1035 Mockbb. >K-35. PayiucKBH • nao .v 4,* 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 

[lower right margin] (19) SU (1 1) 1 158400 A 



[see source for figure] 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 L I are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 10, are open by the closing contacts of the commutation unit, 11. 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 1 5, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 1 1 . This traffic light, 12, turns 
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red and the contact, 1 1.1 of the commutation unit, 1 1, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 1 5, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 1 3, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1 , and its contact,- 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1, is triggered and closes by the contact, 1 1.1, the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter- substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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